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SUCTION HEAD OF VACUUM CLEANER WITH POWER BRUSH 

BACKGROUND OF THE INVENTION 

5 1 . Field of the Invention 

The present invention relates to a suction head of a vacuum cleaner and 
particularly, to a suction head of a vacuum cleaner with a pow o r br - uoh rotary 
abutted on the c l oan i ng object that rotativelv contacts vyith a n object to be 
10 cleaned to ooparat e q for e ign mat e ri al dislodge and suck up debris from the 
Gj oaning object ae d ouoktho foroign mat e rial . 

2. Description of the Background Art 

15 Generally, a vacuum cleaner Is a cleaning Instrument for collecting and 

oleaw ng foreign m atefiate absorbing debris such as dusts and the like existing 
on olooning an obj e cts object to be cleaned, such as a carpet using a by-a 
strong suction force generated by operation of a fan motor assembly. 

Among conventional vacuum cleaners, a vacuum cleaner having a 

20 power brush which is also called as an agitator in the a suction head to improve 
cleaninq performance is known. , for removing foroign mat e ria ls The power 
brush removes debris from the cleaning object bv rotativ elv brushing or 
agitating the object to be cleaned to di lodge debris therefrom, more eaoily 
by coparating foroign matorials b ef^ g rotary abutt e d on the cleaning obj e ct - . - thus to 

25 improvo cleaning porformance ig known. 
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As shown in Figure 1, the conv ntional vacuum cleaner having the power 
brush Includes a cleaner body 1 having a Ian motor assembly for generating a 
suction force to suck for e ign mat e rials debris such as dusts and the like existing 
on the cloaning object to be cleaned, a connecting tube 5 which is a passage 

5 iongthened connected to extending from the cleaner body 1 ; for sucking th e 
foreign matcrialo receiving debris, and a suction head 10 connected to the end of 
the connecting tube 5 for sucking foreign materials In debris undor tho oondifaon 
that it is abutted to the cloan i ng obj e ct in the vicin i ^ to th e cloaning object, upon 
contacting with or being in proximity to the object to be cleaned. 

10 Particularly, in the suction head 10, a power bmsh 20 is installed for 

s e parat i ng foreign materials dislodging or agitating debris existing on the 
cleaning object to be cleaned Ic inotoHod . 

The structure of the suc^on head having the power brush wiil be described 
with reference to Figure 2. 

15 Tine suction head 10 Includes a head case 11 connected to tiie connecting 



tube 5 shown in Figure 1 and having a suction hol e^m the lower su rface thereof 
for sucking foreign materials debris on tho lower ourfaco at the same time , a 
power bnjsh 20 having a part protruded to outoido partfailv protruding through 
the suction hole 15 in of the head case 11, being rotary abutted to the c teamns 
20 ebjeet and rotativelv contacting the oblect to be cleaned , a rotettlon shaft 25 
rotatablv installed rotatably in the head case II7 for supporting the power bmsh 
20, and an electric motor 30 fixed in with the head case 11t for rotary operating 
rotating and driving the power brush 20 by rotatin g via the rotation shaft 25. 



25 25 is fi-xe4 rotatablv connected to the center portion of the both sides of the 




Here, the power brush 20 has a cylindrical shape and the rotation shaft SO 
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power brush 20 . On the outer circumferential surface of the power brush 20, a 
brush bristles 22 are positioned in tte a spiral direction t o tho direction of along 
the rotation shaft 25 to be abutt e d to th e surface of th e clean i ng object is inst al l ed 
allow contacting and brushing of an object to be cleaned . 

5 The electric motor 30 is fixed In a parallel manner to the power brush 20 

and the rotation force shaft 25 in the hood caoo 11 and roopoctivo pulleys 33 and 
34 are respectively positioned on the shaft 31 of the electric motor 30 and the 
rotation shaft 25. The pulleys 33 and 34 are mutually connected to by the belt 35 
myfeaHy^ and accordingly, the driving force generated in by the electric motor 30 

10 can be transmitted to the power brush 20. 

In the vacuum cleaner having the conventional power brush with tiie 
above described structure, when the pan motor assembly in the cleaner body 
1 is operated, a suction force is generated in the head case 11 of the suction head 
1 0. and at At this time, foreign matorialo debris such as dusts and the like existing 

15 on the cleaning object to be cleaned are sucked through the suction hole 15 of 
the head case 11. 

When a electric power is supplied to the electric motor 30 in the suction 
head 10, the power brush 20 rotates and coporatos foreign mat e rials dislodges 
debris from the object to be cleaned as it is rotary abutted to contacts with 
20 and brushes the surface of the cle an i ng object thereof The coporatod foreign 
materials are dislodged debris is sucked through the suction hole 15 by the 
suction force generated in the cleaner body 1. 

Th suction head of the vacuum cleaner having the conventional power 
brush has a probl e m problems in that additional space is required in the 
25 suction head 10 for installing th I ctric motor 30 therein and the size of the 
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suction head 10 bccomoc rolotivoly larger is undesirably large sinee because 
the electric motor 30 is Installed outsid e externally from the power brush 20 to 
rotate the pow ef-b rush 20 proyide rotation thereof and additional space for 
installing the Qiootrio motor 30 in th e suction hoad 10 . 

5 Also, the suction head of the vacuum cleaner having the conventional 

power brush also has a problem in that the belt 35 which transfers the drivinq 
force of the electric motor 30 to the power brush can bo looocncd in coso o f 
using the oieanor for a long period cinoo the suction htsad is formod to transmit th e 
driuin g j feiecr. nf thn, nJp ^ .rtrin mntnr 30 to the Pow e r brush 20 bv tho belt 35 become 

10 loose after prolonged use and tfie rotary operation of the power brush 20 is not 
smoothly progressed, thus to loworlna vacuum cleaning eificiency is lowered . 

Particularly, the suction head of the vacuum cleaner having the 
conventional power brush also has a problem in that the-fefei gn mat e rials debris 
on the cleaning object to be cleaned are not easily removed smee because the 

15 power bmsh is formed to ooparato tho foreign matoriols, being abuttod to the 
Glea4W> g o bject contacts or brushes the object to be cleaned only in the 

direction tiiat the power brush rotates, thus to hovo a limit in improving the 

\ 

vacuum cleaning porfomrianoo of . tho cloa Rep operation is limited . j 

/ 

20 SUMMARY OF THE INVENTION 

Therefore, the present invention \s was developed to solve at least the 
abov "id ntifi d problems of the conventional art aB d - p r- ov ides bv providing a 
suction head of a vacuum cleaner with a power brush capable of pe rforming 
25 achtevino a more compact design roduoing tho oizo of tho with minimum suction 
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head size by installing a motor and the like which provides a driving force to the 
power brush m inside the power brush structure itself 

Also, another object the present invention is to provide a suction head of a 
vacuum cleaner with a power brush capable of improving tfie performance of 

5 separating fore i gn materials dislodging or removing debris from o cleaning obj e ot 
an object to be cleaned by forming a structure where the power brush can 
simuitaneousiv perform rotary and linear movements at the s ame^tme, thus to 
improve G l e aning p e rformanc e vacuuming operation . 

To achieve these and other advantages and in accordance with the 

10 purpose of the present Invention, as embodied and broadly described herein, 
there is provided a suction head of a vacuum cleaner with a power brushi 
including a head case connected wttf^ to a cleaner body by via a connecting tube 
and having a suction hole e^^ in a lower surface thereof a power brush positioned 
In the head case and protruded toward tho outsido of extemallv protruding from 

15 the head case through the suction hole thus to b e abutted to a cl e aning object 
allowing contact with the object to be cleaned , a supporting means fixed in the 
head caser for supporting the power brush to be capabl e of p e rforming allow 
rotary and linear movements thereof a rotary operating means installed between 
the supporting means and tjie power brush m within the power brush itself for 

20 rotary rotativelv operating the power brushy and a linear operating means 
installed between the supporting means and the power brush m witfiin the power 
brush Itself for moving horizontally reciprocating the power brush Imeatiy 
along the supporting member 

The power brush is can be formed to have In the a cylindrical shap e 

25 shaped body and a brush is abutted to tho Gle aning obj e ct on tho outer 
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circumferential surfac e and th e brush is having a plurality of bristles arranged in 
a spiral shape on the circumferential surface of th e power brush thereof . 

The supporting means preferably includes a supporting shaft having both 
ends fixed on the inner walls of the head case under the condition that such that 

5 the supporting means protrudes from the power brush, a linear moving guide 
means positioned between the supporting shaft and the power brush? for guiding 
the power brush to move linearly along the supporting shafts and a bearing 
installed between the linear moving guiding means and the power brush? for 
fecilitating ttie rotating rotation of the power bmsh. 

10 The linear moving guide means is preferably a guide bush having a 

cylindrical shape and fixed with the supporting shafts du e to having a cylindrica l 
shap e and combined coupling with an inner laee face of the bearing in the a 
serration structure to allow mutually lock each other mutual Inter-locking thereof 
in the rotary direction. 

15 The guide bush has a stopper for restricting the linear movement of the 

power brush at the its both end portions^ and the guide bush has a hole where 
allowing an electric cable passes to pass therethrough so that a electric power 
source can be supplied to the rotary operating means and the linear operating 
means. 

20 The rotary operating means is preferably a rotary type motor c om pri s ing 

including a stator fixed to the supporting means and a rotor fixed on the inner 
circumferential surface of the power brush. 

The linear operating means preferably includes a solenoid coil fixed to 
the supporting meansr for generating lectromaonetic flux, a moving core fixed to 

25 the inner circumferential surface of the power brusht for generating a linear 
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moving force by the flux generated by the solenoid coil^ and an elastic means 
supported in the head caser for generating an oppos e d opposing force to oppose 
a force generated between the solenoid coil and the moving core. 

The elastic means is preferably installed between the both side surfaces 
5 of the power brush and the both inner wall surfaces of tiie head case, respectively* 
and provides an elastic force so that the power brush perfonns linear fluctuating 
vibrating movement in the longitudinal direc^on. 

Also, the suction head of a vacuum cleaner v/ith a power brush includes a 
head case connected with tg a cleaner body fey yja a connecting tube and having 
10 a suction hole ©ft in a lower surface thereof, a power brush positioned in the head 
case and protruded toward the outside of protruding externally from the head 
case through the suction hole thuo to bo abutted to o oloan i ng object to allow 
contact with and brushing of an object to be cleaned , a supporting means 
fixed in the head caser for supporting the power brush to b o capable of performing 
15 0 rotary movomont allow rotation thereof, and a rotary operating means installed 
between the supporting means and power brush in the power br -ashr for fotaiy 
op e rating rotating the power brush. 

Also, the suction head of a vacuum cleaner with a power brush includes a 
head case connected with to a cleaner body fey via a connecting tube and having 
20 a suction hole br in a lower surface thereof, a power bmsh positioned in the head 
case and ^fetra dod toward the outoide of protruding extemaliv from the head 
case through the suction hole to thus to bo abutted to a cleaning object contact 
and brush the obiect to be cleaned, a supporting means fixed in the head caser 
for supporting the power brush to be capable of perfomiing linear movements^ and 
25 a linear operating means installed between the supporting means and power 
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brush in the power bw sKn for moving the power brush linearly. 

As described above, the present invention has advantages in that the size 
of the suction head can be reduced and cleaning performance can be improved by 
improving foreign matorial ooparating function from the oloaning obj eet the 
5 operation of dislodging debris from the object to be cleaned . 

The foregoing and other, features, aspects and advantages of the present 
invention will become more apparent from the following detailed description when 
taken in conjunction with the accompanying drawings. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of this 
specification, illustrate embodiments of the invention and together with the 
15 description serve to explain the principles of the invention. 
In the drawings: 

Figure 1 is showing shows a conventional vacuum cleaner; 
Figure 2 is a cross-sectional view taken along section line A-A of Figure 1 
and a horizontol- se ctional vi e w showing a suction head of a the vacuum cleaner 
20 with a conventional power brush; 

Figure 3 is a side view showing a vacuum cleaner with a power brush in 
accordance with the present invention; 

Figure 4 is a cross-sectional view taken along section line B-B of Figure 3 
and a ho fgefttal-s Qctionai vi e w showing a suction head of a the vacuum cleaner 
25 with a power brush in accordance with the present invention; 
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Figure 5A is a detail view showing ^^G^ortion "C" of Figure 4; and 
Figure 5B is a oross-sectional view taken along section line D-D of Figure 

5A. 

5 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Reference will now be made in detail to the preferred embodiments of the 
present Invention, examples of which are illustrated in the accompanying drawings. 

The numbor A plurality of embodiments of for a suction head of a 
10 vacuum cleaner with a power brush in accordance with the present Invention bob 
be p l ural are possible and hereinafter, the most desirable embodiment will be 
described. 

Figure 3 Is a side view showing a vacuum cleaner with a power brush In 
accordance with the present invention and Figure 4 is a cross-sectional view taken 
15 along section line B-B of Rgure 3 and a horizontal s e otiona M/iew showing a 
suction head of a the vacuum cleaner with a power brush in accordance with the 
present invention. 

With reference to Figure 3, the vacuum cleaner includes a cleaner body 
50 having a fan motor assembly for generating suction force and a collecting room 

20 for collecting foroign material debris , a co l lecting connecting tube 55 l e ng t h on o d 
extending from the cleaner body 5O7 which is a passage whoro foroign materials 
are cucked for suctioned debris, and a suction head 60 positioned ^ea r from th e 
cleaning object at the end of the connecting tube 55, for suckin g-ferei gn materials 
absorbing debris such as dusts and the like from the object to be cleaned . 

25 Here, in the suction head 60, a power brush 70 is installed for Boporoting 
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tho for e ign materials enabling debris from the oteaning object; to be clea ned bv 
rotatably brushing the object to be cleaned, being rotary c^uttod to th e 
clean i ng objoot. 

With reference to Figure 4, the suction head 60 includes a head case 61 

5 connected wife to the cleaner body 50 through via the connecting tube 55, a 
supporting shaft 65 longthonod incta l ied installed and extending in the 
longitudinal direction of the head casein the head case 61, the power bnjsh 70 
combined with the supporting sha^^ be moved relatively movable in the 
roctiHinoal linear direction ef and in the rotational direction to the supporting shaft 

10 65, a rotary operating device 80 installed iff within the power brush 70t for rotary 
rotating and operating the power brush 70* and a linear operating device 90 
installed in the power brush 7O7 for moving the power brush 70 in the shaft 
direction of the supporting shaft 65. 

Here, ©b jn the lower surface of the head case 61, a suction hole 62 is 

15 kmqthcnodwp&med formed (on tho drawing) in the horizontal direction {as 
shown in Fig.4) to suck fly4d air and foreign matorialo from the ciooning object 
debris from an object to faa cleaned . 

The supporting shaft 65 has both end portions fixed ©f» to the inner walls 
of ^ both sides of the head case 61 and is positioned in parallel to the 

20 longitudinal direction of the suction hole 62. 

The power brush 70 includes a body part 71 having a cylindrical shape ef 
tho center with a central hole and a brush part 73 Installed In the a spiral shap e 
configuration on the outer circumferential surface of the body part 71. On the 
both side ourfaoss walls of the body part 71. eaeh holes 74A 71a that for 

25 receiving the supporting shaft 65 ponotrates is are formed. 
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The rotary operating device 80 includes a stator 81 combined attached 
with the supporting shaft 65 as a single body jfh-fee m e thods such as by press 
fitting and the l i ke or other attaching methods and a rotor 85 fixed on the inner 
circumferential surface of the body part 71 of the power brush 70 to have a certai n 
5 gap in the outer ciroumforontial direction of the otator 81 face the stator 81 and 
having a certain cap therebetween , the body part 71 beino F o t ary o pe rat e d 
rotated by the interaction with between the rotor 85 the stator 81 . 

Such rotary operating device 80 has the same or similar structure with the 
e o nv 0nt l o n a 4 that of common rotary motors. 

10 The linear operating device 90 Includes a solenoid coil 91 wound around a 

portion of the supporting shaft 667 for generating electromagnetic flux, a moving 
core 95 combinod attached with the body part 71 of the power bnjsh 70 to be 
movable as a sing l y single bodyi for fomiing a magnetic path where the flux 
passes around the solenoid coil 91* and springs 96 arid 97 supported on the inner 

15 walls of the both sides of the head case 61t for supplying providing ah elastic 
force so that the power brush 70 performG continuousw e r brush 70 porf offrvs 
Gontinuouoizonta) direction can reciprocate in the horizontal direction along 
the shaft 65 when the power brush Is linearly operated. 

Here, the solenoid coil 91 is wound around the a bobbin 93 fixed on the 

20 supporting shaft 65 and preferably positioned at the center part of the moving 
core 95. The moving core 95 has a cylindrical structure being fixed in the power 
brush and generates a linear driving force due to the difference of magnetic 
resistance by the magnetic flux generated at the solenoid coil 91 . 

The springs 96 and 97 are composed of conv e ntional common coil 

25 springs^ and In the embodiment of the present Invention, the springs 96 and 97 
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are installed at both sides of the power brush 70. However, at-n oed r the springs 96 
and 97 can be installed at just one side so that the force opposed to the roctiilin e al 
linear moving force generated by the solenoid coil 91 and moving core 95, namely 
the force to move the power brush to the original position is supplied . 

5 The rotary operating device 80 and linear operating device 90 are 

respectivelv Installed in parall e l to Ihe both side positions of the supporting shaft 
65 inside the power brush 70 fespeeSveiy^ and generate the driving force to make 
the power brush 70 te perform rotary and linear movements. 

To enable rotary and linear movements of the power brush 70 around the 

10 supporting shaft 65 by the rotary operating device 80 and linear operating device 
90, a moving supporting means for enabling rotary and linear movements of the 
power brush 70 is installed between the supporting shaft 65 and the power brush 
70, 

Figure 6A is a detail view showing ^ portion of Figure 4^ and Figure 
IS 5B is a cross-sectional view taken along section line D-D of Figure 5A. With 
reference to Figures 5A and 5B, the moving supporting means is described- 

The moving supporting means includes a guide bush 75 formed in a 
cylindrical shape being fixed around the supporting shaft 65^ and a bearing 77 
being locked with the guide bush 75 in the rotary direction under the condition that 
20 it Is installed in the hole ?4A 71a of the power bmsh 70 being combined with the 
guide bush 75 by the a serration method so that it can perform linear movements 
rolativoly . 

The guide bush 75 is fixed on the supporting shaft 65 by the spline 
combining method^ and has guide teeth 75a which are composed of 
25 protrusions and grooves longthen e d - form e d extendinaly form d In the shaft 



20. Jan. 2004 19:00 



No. 9425 p. 20/24 



direction so that the bearing 77 Is combined with the guide teeth 7Sa formed on 
the circumferential surfece is formed of the guide bush 75 , At Ihe both end parts 
of the guide bush 75, a stopper 77S 75b is formed for determining the linear 
moving area stroke of the power brush 70 by restricting the movement of the 
s bearing not to be s eced e d exceeded , . . 



operating device 90 are fomned. 

The bearing 77 can be composed of a conventionally used ball bearing or 
10 roller bearing^ and in the present embodimentT the ball bearing is applied. 

The ball bearing includes an innfer race ??A 77a combined with the guide 

bush 75 afldi an outer race 7=?B 77b fixed in the hole ?4A 71a of the power brush 

70^ and a balls 77-G. 77c installed between the inner race 77a and the outer race 

77b . Particularly, on tine inner circumferential surface of the inner race 77A 77a . a 
15 combining engaging teeth ??A^ 77a' combined are engaged with the guide teeth 

?§A 75a of the guide bush 75 by 4be a serration method, which is zamo as like the 

guide teeth 75A 75a of the guide bush 75 are formed . 

The operation of the suction head having the power brush in accordance 

with the present Invention with the above structure will be described as follows- 
20 When the fen motor assembly of the cleaner body SO in Figure 3 is 

operated, a suction force is generated in the head case 61 and foreign matQrials 

debris such as dusts and the like are sucked together with the air in tho vicinity 

from outside through the suction hole 62. 



25 rotary operating device 80, the rotor 85 rotates around the supporting shaft 65 as 



At the guide busl^ the stator|80j^f the rotary operating device 80 and a . 
cable hole 75c to supply a power source to the solenoid coil 91 of the linear ' 




At this time, when a electric power is supplied to the stator 81 of the 
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a single body with the power brush 70 and the brush part 73 of the power brush 70 
is rotary abutt e d tQ - 4:he cloanina obtoct contacted with ttie object to be cleaned . 

Also, when the electric power is applied to the solenoid coil 91 of the 
linear operating device 90, flux is generated from the solenoid coil 91- , - t>cQblG ho le 

5 y sG J whore the flux passes the inner portion of the solenoid coil 91 and the moving 
core 95^ and then returns to the solenoid coll 91 is form e d , 

At this time, the moving core 95 and power brush 70 linearly moves along 
the supporting shaft 65 to the direction that magnetic resistance is lowered among 
the passages of the flux^ and the springs 96 and 97 respectively store up 

]o compressive and tensile elastic force. 

Later, when 4he electric power supplied to the solenoid coil is cut off, the 
power brush 70 is returned to th e initial its original position by due to the elastic 
force of the compre ssive compression and teneile tension springs 96 and 97. 
When the electric power supplied to the solenoid coil 91 is continuous l y 

15 repeatedly turned on and off, the power brush 70 repeats ite linear reciprocating 
movement along the supporting shaft 65. 

Therefore, the rotary operating device 80 and linear operating device 90 
are operated at the same time, the power brush 70 rotates and simultaneously 
performs reciprocating movement in the horizontal direction. Therefore, foreign 

20 matoriaic an tho s teonina obroct can bo cortainlv romovod t he dislodaino of 
debris from an object to be cleaned is improved . 

Namely, conventionally, the power brush removed foreign materials 
dislodq d debris by rhoving in a rotary direction, that is, movino In just *b one 
direction being abutted to th e cl e aning object when contacting and brushing the 

25 obiect to be clean d . On the other hand, In accordance with the present 
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invention, the power brush 70 r e m ovo c the foreign motorialo dislodges debris 
from an object to be cleaned by moving in a numb e r of more than one 
directions such as in the rotary and horizontal directions and the Wke^ being 
abu tted to the cleaning obj e ct while contacting and brushing the object to be 
5 cleaned . Accordingly, the for e ign materiQls on - th e-e ieaning obj e ct debris on the 
object to be cleaned can be efFrciently removed and sucked. 

Therefore, the present invention can improve cleaning performance of the 
cleaner by improving for e ign material the debris removing function of the power 
brush 70. 

10 On the oth e r hand Also , in the present invention, tiie size of the suction 

head 61 can be reduced comparing compared with the conventional suction head 
having an additional operating device outside the power brushy by Installing the 
rotary operating device 80 for rotary operating the p o wer brush 70 in withm the 
power brush 70 itself . 

15 The suction head having the power brush In accordance with the present 

invention can improve the cleaning performance by improving foreign material the 
debris removing function since the power brush performs rotary and linear 
movements simultaneously^ and the brush jg f orm o d to be can perform rotary and 
sliding abutted to tho ourfac e of the - oleaning object movements white contacting 

20 and brushing the object to be cleaned . 

Also, the suction head having the power brush in accordance with the 
present invention enables a compact composition structure by reducing the size 
of the head case since the rotary and linear operating devices are installed m 
Within the power brush. 

25 As the present invention may be embodied in several forms without 
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departing from the spirit or essential characteristics thereof, it should also be 
understood that the above-described embodiments are not limited by any of the 
details of the foregoing description, unless otherwise specified, but rather should 
be construed broadly within its spirit and scope as defined in the appended claims, 
5 and therefore all changes and modifications that fall within the metes and bounds 
of the claims, or equivalence of such metes and bounds are therefore Intended to 
be embraced by the appended claims. 
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